Different photoperiods affect proliferation of lymphocytes but not expression of cellular, humoral, or innate immunity in hamsters.
In seasonal mammals, photoperiod change is associated with a suite of alterations in physiology. It has recently been proposed that the immune response is one of the systems regulated by changes in photoperiod, although this hypothesis has not been rigorously challenged by assays of functional immune responses. The aim of this study was to test the hypothesis that photoperiod modulates immune responsiveness in Syrian (Mesocricetus auratus) and Siberian (Phodopus sungorus) hamsters. Consistent with previously reported data, short-day-housed (SD) animals exhibited a significant increase in lymph node cell (LNC) numbers and increased cellular proliferation in response to the polyclonal mitogen concanavalin A compared to long-day-housed (LD) animals. In contrast, LNC numbers from intact or gonadectomized SD animals that had been sensitized with the antigen dinitrofluorobenzene (DNFB) exhibited a reduced ex vivo proliferative response and reduced production of interleukin-6 (IL-6) compared to LD animals. In vivo studies of the contact hypersensitivity response of animals that had previously been sensitized, and subsequently challenged, with DNFB were similar in SD and LD animals, as was the proliferative activity of LNC recovered from these animals. There were also no photoperiodic differences in the antidinitrophenyl antibody response of animals sensitized with DNFB, or the anti-sheep red blood cell (srbc) response of animals immunized with srbc. Furthermore, no differences could be detected in the activity of natural killer cells from spleens of LD and SD Siberian hamsters, or in lipopolysaccharide-induced IL-6 production by LD and SD Syrian hamsters in vivo. Thus, although photoperiod is able to influence factors regulating the gross number and non-antigen-specific proliferation of lymphocytes in seasonally breeding mammals, day length does not directly influence activation of an effective immune response. The authors conclude, therefore, that expression of the immune response is not directly modified or compromised by photoperiod in these seasonally breeding hamster species.